Benthic foraminifera are abundant marine protists which play an important role in the transfer 11 of energy in the form of organic matter and nutrients to higher trophic levels. Due to their 12 aquatic lifestyle, factors such as water temperature, salinity and pH are key drivers controlling 13 biomass turnover through foraminifera. In this study the influence of salinity on the feeding 14 activity of foraminifera was tested. Two species, Ammonia tepida and Haynesina germanica, 15 were collected from a mudflat in northern Germany (Friedrichskoog) and cultured in the 16 laboratory at 20 °C and a light / dark cycle of 16: 8 h. A lyophilized algal powder from 17 Dunaliella tertiolecta, which was isotopically enriched with 13 C and 15 N, was used as a food 18 source. The feeding experiments were carried out at salinity levels of 11, 24 and 37 practical 19 salinity units (PSU) and were terminated after 1, 5 and 14 days. The quantification of isotope 20 incorporation was carried out by isotope ratio mass spectrometry. Ammonia tepida exhibited a 21 10-fold higher food uptake compared to H. germanica. Furthermore, in A. tepida the food 22 uptake increased with increasing salinity but not in H. germanica. Over time (from 1-5 d to 14 23 d) food C retention increased relative to food N in A. tepida while the opposite was observed 24 for H. germanica. This shows, that if the salinity in the German Wadden Sea increases, A. 25 tepida is predicted to exhibit a higher C and N uptake and turnover than H. germanica, with 26 accompanying changes in C and N cycling through the foraminiferal community. The results 27 of this study show how complex and differently food C and N processing of foraminiferal 28 species respond to time and to environmental conditions such as salinity. 29 30 keywords: benthic foraminifera, feeding experiments, salinity, isotope tracing 31 32
143
The measurements of C and N contents as well as the isotope ratios of the samples were carried 144 out in the Stable Isotope Laboratory for Environmental Research (SILVER) laboratory of the 145 University of Vienna. The ratios of 13 C/ 12 C and 15 N/ 14 N were measured by an isotope ratio mass 146 spectrometry (IRMS, Delta PLUS , coupled by a ConFlo III interface to an elemental analyzer EA 147 1110, Thermo Finnigan). In the following calculations, X stands for the heavy isotopes of C and 148 N, i.e. 13 C and 15 N, respectively. The atomic percentage of heavy isotopes (at% 13 C and at% 15 N) 149 was calculated using the measured  13 C and  15 N values and the international standards for C 150 (Vienna PeeDee Belemnite RVPDB = 0.0112372) and N isotopes (atmospheric nitrogen RatmN = 151 0.0036765) according to the following equations: 152 153 X = (Rsample/Rstandard -1) x 1000
(1) 154 155
where R depicts the ratio of heavy isotope to light isotope i.e. 13 C: 12 C or 15 N: 14 
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As shown in Fig. 1A , A. tepida had the highest pC value at a salinity level of 37 PSU 198 for the most dates, followed by 24 PSU. At lowest salinity (11 PSU) pC further decreased. It 199 should be noted that from day 1 to day 5 the uptake of C at 24 PSU and 37 PSU decreased 
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Time kinetics were different for H. germanica. After one feeding day the measured pC 204 values did not differ between salinity levels and were lowest. Food C uptake peaked after five 205 days and thereafter declined. However, salinity did not affect pC in this species. 
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In addition to pC values, C uptake rates were also determined ( Figure 2 ). Ammonia tepida 214 showed highest uptake rates at 24 and 37 PSU after one day of food supply and exponentially 215 decreasing rates afterwards. For 11 PSU, C uptake rates were more or less stable over time 216 (Figure 2) . For H. germanica, C uptake rates at salinities of 11 and 37 PSU followed an almost 217 linear trend (decrease). At 24 PSU, C uptake rates increased from day 1 to 5 and then declined 
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Nitrogen uptake of A. tepida showed a highly comparable pattern to C uptake (Figure 229 3A). Minimum N uptake was always recorded at the lowest salinity level. However, the uptake 230 of N after 5 days was approximately the same at 24 and 37 PSU, and reached here a minimum 231 at both salinities. The development of pN at 11 PSU could be described by a straight line (f(d) 232 = 0.02354*d + 0.02011) with a very high coefficient of determination (R 2 = 0.9978).
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Haynesina germanica exhibited lower values of pN compared to A. tepida ( Figure 3B ).
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The highest N uptake after 5 and 14 days was at the moderate salinity level (24 PSU 
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Food N uptake rates are shown in Figure 4 . For A. tepida the N uptake rates developed similar 247 to the C uptake rates i.e. they declined exponentially over time (24 and 37 PSU) and C uptake 248 rates were approximately twice as high as N uptake rates ( Figure 4A ). In H. germanica large 249 differences between the C and the N uptake rates were observed ( Figure 4B ). The time kinetics 250 of N uptake rates were no longer linear but decreased exponentially at all salinity levels. 251 Furthermore, the average N uptake rates were very close at all three salinity levels, suggesting 252 similar N uptake rates independent of salinity in H. germanica. 
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Ammonia tepida showed a continuous increase in pC with pN ( Fig. 5) . Both examined foraminifera species showed different responses to salinity variations in terms 283 of food uptake and food uptake rates. The time course of pC and pN in A tepida showed a 284 noticeably minimum after five days. This partial decrease in pC and pN was already reported in 285 experiments testing the effects of temperature on food uptake in the same species (Wukovits et 286 al. 2017 ). In the latter study food uptake was highest on day one and then decreased sharply (5 287 days) and remained nearly constant thereafter (14 days). These data suggest that A. tepida was 288 "starved" due to the 3-day acclimatization period and immediately responded with rapid food 289 uptake, when food was added. The pseudopodia of A. tepida are particularly stimulated by the 
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The time course of food uptake at the lowest salinity level was different in A. tepida, 294 starting slow but then pC and pN increased continuously over time. This might be caused by 295 lowest salinity levels being suboptimal in the short term and that therefore metabolic 296 activation takes longer, causing the linear increase in pC and pN. This explanation supported 297 by the observation that after five days food uptake was similar across all three salinity levels. 
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In our experiments the change in salinity did not affect the pC:pN ratios. In other words the 360 salinity did not cause a change in relative C versus N metabolism in both species. Investigating 361 the behavior of other nutrients such as P or Mg alongside C and N might provide further 362 interesting insights into the intake and metabolism of food and its biochemical constituents. 
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Furthermore. the alteration and aging of food sources can play an important role 377 affecting feeding and food metabolism, as indicated by the preference for "fresh" or 378 "younger" phytodetritus (Lee et al 1966) . In the experiments here food from the same 379 lyophilized algal batch was always used to avoid this effect. Moreover, selective food uptake of 380 different species of foraminifera needs to be considered, and this was clearly demonstrated in a 381 study where a total of 28 different diatom and chlorophyte species were fed to three littoral 382 benthic foraminifera species but only 4-5 of these food sources were consumed at significant 383 rates (Lee and Müller 1973) . Ultimately one needs to be aware that contamination by bacteria 
